The International Trauma Questionnaire: development of a self-report measure of ICD-11 PTSD and complex PTSD.
Introduction
The World Health Organization (WHO) published the 11th revision of the International Classification of Diseases (ICD-11) in 2018, the first major revision to the ICD in 26 years (1) . The organizing principles underpinning revisions to mental disorders in ICD-11 were that disorders should have clinical utility, be focused on a limited set of core symptoms and have international applicability (2) . A revised definition of post-traumatic stress disorder (PTSD), comprised of six symptoms distributed across three symptoms clusters (Reexperiencing in the here and now, avoidance of traumatic reminders and a sense of threat), is included within the category of 'Disorders Specifically Associated with Stress'. A sibling diagnosis of complex PTSD (CPTSD) is also included in this category and is comprised of the core PTSD symptom clusters plus three additional symptom clusters (affective dysregulation, negative self-concept and disturbances in relationships) that collectively represent 'Disturbances in SelfOrganization' (DSO) (3) . Brewin et al. (4) reviewed the existing literature on ICD-11 PTSD and CPTSD and found strong support for their construct validity.
Unlike the DSM (5), the ICD does not necessarily provide a defined list of specific symptoms necessary for a diagnosis of a given disorder. Rather, the ICD provides a narrative description of the 'definition of a disorder along with a list of that disorder's essential (required) features (6) . This broad formulation sets a framework for the general understanding of a disorder. However, the absence of specific symptoms and diagnostic criteria creates ambiguity and potential problems in establishing a shared understanding of the meaning and presentation of a disorder among both clinicians and researchers. In an attempt to operationalize the narrative descriptions of ICD-11 PTSD and CPTSD provided by the WHO (6) , researchers including members of the 'Working Group for Disorders Specifically Associated with Stress' developed a preliminary-stage, self-report measure called the International Trauma Questionnaire (ITQ) (7), along with a defined set of diagnostic criteria. The development of the PTSD items was influenced by the work of Brewin et al. (8) , and the development of the DSO items was based on the results of the DSM-IV field trials which assessed the most frequently reported CPTSD symptoms (9) , and the results of a consensus survey among expert clinicians who were asked to identify the most frequent and most impairing CPTSD symptoms (10) . The preliminary-stage version of the ITQ included 28 test items, and multiple studies have shown that its latent structure reflects the distinction between PTSD and DSO symptomatology and provided support for the factorial, discriminant, concurrent, predictive and cross-cultural validity of PTSD and CPTSD (4, 11, 12 ) (see Appendix 1 for a list of all ITQ items). However, to align with the organizing principle of ICD-11 that disorders should focus on a limited but central set symptoms, the goal of the current study is to abbreviate the ITQ to a final set of 12 items so that each PTSD and DSO cluster is represented by two items.
Aims of the study
To achieve this goal, the psychometric properties of all (dichotomously scored) ITQ items were assessed using item response theory (IRT) models. Although much of the existing ITQ psychometric research has employed factor analysis models (11, 12) , IRT models are more appropriate to assess the performance of indicators when their purpose is to identify the presence of a symptom. In relation to the final selection of PTSD items, the psychometric performance of the two commonly used re-experiencing items (RE1: nightmares and RE2: flashbacks) would have to be found to be poor to consider replacing either (or both) with alternative test items. The criteria for the selection of the DSO items were that (i) the Affective Dysregulation cluster should include one 'hyperactivation' item and one 'deactivation' item (see 13); (ii) items with higher discrimination would be preferred; and (iii) items that have excessively high or low thresholds for endorsement would be rejected. Following the selection of the final set of 12 items for the optimized version of the ITQ, diagnostic rates for ICD-11 PTSD and CPTSD were estimated and compared to those from the previously used diagnostic algorithm based on the preliminary-stage version of the ITQ. The latent structure of the optimized ITQ was assessed using confirmatory factor analysis (CFA), and diagnostic groups were compared in terms of their levels of lifetime interpersonal trauma.
Material and methods

Participants and procedures
The current study was based on two distinct samples drawn from the adult population of the United Kingdom (UK). Sample 1 was a community sample drawn from an existing online research panel that is representative of the entire UK adult population. Panel members were randomly recruited through probability-based sampling, and inclusion criteria for sample selection in this case were that respondents (a) had been born in the UK, (b) were aged 18 years or older at the time of the survey and (c) screened positive for at least one lifetime traumatic event (assessed using the Life Events Checklist, described below). Ethical approval was granted by the ethical review board of the institution to which the last author is affiliated. No inducements or incentives were offered for participation. In total, 2653 panel members were assessed to meet the inclusion criteria and 1051 people qualified as valid cases (selection rate = 39.6%). There were no missing data. This mean age of the sample was 47.18 years (SD = 15.00, range = 18-90 years), and 68.4% (n = 719) of participants were female. The majority of individuals indicated that they were in a committed relationship (70.4%, n = 740), did not have children under the age of 16 years (67.5%, n = 709), had completed third-level education (62.7%, n = 659) and were in full-or part-time employment (58.5%, n = 615). A number of participants indicated that they had emigrated at some point in their lifetime (17.8%, n = 187).
Sample 2 was a clinical sample, and participants were recruited in an opportunistic manner from two treatment centres in the UK that provide psychological treatment for trauma-exposed persons (N = 247). No incentives or inducements were used to recruit participants, and participation did not determine access to care. Ethical approval for this data collection was provided by the relevant local research ethics committees. The mean age of the sample was 42.07 years (SD = 12.96, range = 18-71 years), and 68.0% (n = 168) were female. The majority of the sample indicated that they were unemployed (52.8%, n = 130), not in a committed relationship (68.5%, n = 167), and had completed third-level education (52.6%, n = 130). Full data were available for this sample.
Measures
Traumatic exposure. The Life Events Checklist for DSM-5 (LEC-5) (14) was used in both samples to assess lifetime traumatic exposure. Participants were asked to indicate on a 'Yes' (1) or 'No' (0) basis if they had directly experienced 16 traumatic events plus any other traumatic event not listed. A total score was calculated for each sample ranging from 0 to 17. The mean number of lifetime traumas in the community sample was 3.36 (Mdn = 3.00, SD = 2.70, range = 1-17), and the most commonly experienced trauma was the sudden and unexpected death of someone close to you (56.6%, n = 595). This event was also the most commonly reported 'most distressing traumatic event' (29.4%, n = 309). Among the clinical sample, the mean number of lifetime traumas was 6.68 (Mdn = 6.00, SD = 3.12, range = 1-17), the most commonly experienced trauma was physical assault (86.6%, n = 214), and sexual assault was the most commonly reported 'most distressing traumatic event' (23.5%, n = 58). Following Ehring and Quack's (15) recommendations, a total score of interpersonal trauma (physical assault, assault with a weapon, sexual assault, other unwanted or uncomfortable sexual experiences, combat or exposure to a war-zone, captivity, serious injury and/or harm and/or death you caused to someone else) was calculated where scores ranged from 0 to 7.
ICD-11 PTSD and CPTSD. The preliminary-stage version of the ITQ (7) used in this study included 12 PTSD items and 16 DSO items. There were eight re-experiencing items including two that have been consistently used (RE1 and RE2) and six test indicators (RE3-RE8), some of which were taken from the Dissociative Symptoms Scale (16) . There were two items measuring avoidance (AV1, AV2) and sense of threat (TH1, TH2) symptoms. The avoidance and sense of threat items were adapted from the Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) (17) . There were nine Affective Dysregulation items (five 'hyperactivation' [AD1-AD5] and four 'deactivation' [AD6-AD9] items), four Negative Self-Concept (NSC1-NSC4) items and three Disturbances in Relationship (DR1-DR3) items. Additionally, three items measure functional impairment (social, occupational and other important areas of life) associated with the PTSD and DSO symptoms respectively. Internal reliability was assessed by Cronbach's alpha (a), and within the community sample, as for all PTSD and DSO subscales were ≥0.77, with the exception of the avoidance items which were slightly lower than desirable (a = 0.67). In the community sample, reliabilities for all PTSD and DSO subscales were satisfactory; all as ≥ 0.79.
The ITQ items were measured using a five-point Likert scale ranging from 'Not at all' (0) to 'Extremely' (4). Following standard practice in trauma research (18, 19) , scores ≥2 ('Moderately') were used to indicate the presence of a symptom. All analyses were based on these dichotomized items. Two diagnostic algorithms for ICD-11 PTSD and CPTSD were used in this study. The first is consistent with the diagnostic algorithm that has been used in all prior studies utilizing the preliminarystage version of the ITQ (see 11, 12) . The second is based on the optimized version of the ITQ. Under this algorithm, diagnosis of PTSD requires the endorsement of one of two symptoms from each PTSD cluster, plus endorsement of functional impairment associated with these symptoms. Diagnosis of CPTSD requires the endorsement of one of two symptoms from each of the six PTSD and DSO clusters, plus endorsement of functional impairment associated with these symptoms. The ICD-11 taxonomic structure dictates that a person may only receive a diagnosis of PTSD or CPTSD, but not both.
Data analysis
Analysis for this study consisted of two linked phases. In Phase 1, endorsement rates were calculated for all ITQ items, and 1-and 2-parameter binary logistic IRT models were estimated for the PTSD and DSO items separately. Mplus 7.4 (20) was used to specify and estimate the model parameters using robust maximum-likelihood. For the 2-parameter model, discrimination and difficulty parameters were estimated for all items. The discrimination parameter is the logistic regression that relates the latent variable, theta h (with a mean of 0 and a variance of 1), to the binary indicator where higher values indicate increased discriminatory power. The difficulty parameter represents 'cut-points' on the underlying trait (h). Mplus estimates these parameters as thresholds, and these were converted into difficulty estimates that represent the level of h where an individual has a probability of 0.50 of endorsing the indicator. A 1-parameter model was also tested where the item discrimination parameters were constrained to be equal for indicators loading on each latent variable. This is 'within cluster equality' where the discrimination parameters for the indicators for each symptom cluster were constrained equal, but no constraints were imposed across clusters. The Akaike information criterion (AIC), the Bayesian information criterion (BIC) and the sample size-adjusted Bayesian information criterion (ssaBIC) were used to evaluate the models. The model with the lowest BIC value was considered to be the better model, and a difference of ≥10 was considered to be indicative of a 'significant' difference (21) . On the basis of parsimony, the 1-parameter model was selected unless the information criteria indicated that the 2-parameter model was superior. With such a large number of indicators, some violations of the assumptions of IRT were likely, particularly local independence, but this model provides easily interpretable parameters that could help inform the process of item selection. Therefore, the IRT modelling at this stage was not used as a method to identify the best performing items; rather, it was used to identify any potentially problematic items with obviously poor performance such as excessively high or low difficulty and/or poor discrimination. The information on endorsement rates, discrimination/difficulty and clinical relevance was used collectively to identify PTSD and DSO indicators that could be used for the 12-item, optimized version of the ITQ.
In Phase 2, the psychometric and diagnostic performance of the optimized ITQ was assessed. This involved (i) assessing the latent structure of the ITQ using CFA based IRT model; (ii) testing for differential item functioning based on a multigroup IRT model; (iii) calculating the diagnostic rates of ICD-11 PTSD and CPTSD and comparing these findings to the diagnostic rates produced using the preliminary-stage version of the ITQ; and (iv) testing whether there were significant differences in lifetime interpersonal trauma exposure across the diagnostic categories. To assess the latent structure of the optimized ITQ, two models identified in prior validation studies were evaluated (11, 12) . Model 1 is a correlated six-factor model (Reexperiencing, avoidance, sense of threat, affective dysregulation, negative self-concept, and disturbances in relationships) where each factor is measured by two items. Model 2 is a two-factor second-order model whereby the first-order factor correlations are explained by two correlated second-order factors: PTSD and DSO. These models were estimated using the robust weighted least squares estimator (WLSMV) with a nonlinear probit link based on the tetrachoric correlation matrix of latent continuous response variables and delta parameterization. The scale of the latent variables was set by fixing the first loading of each latent variable at 1 thereby allowing the factor variances to vary across the groups. Model fit was evaluated in relation to a number of goodness-of-fit indices, and standard criteria were used to determine the model fit (22) Subsequent models that tested for 'configural' and 'scalar' invariance were fitted to the correlated six-factor model. The configural model specified a multigroup model where the loadings were free to vary across the clinical and community groups. The scalar model placed equality constraints on the loadings across the groups. Thresholds were invariant across groups, and the latent variable means in the community group were fixed to zero, and the latent variable means for clinical group were estimated. The relative fit of the models was tested using the DIFFTEST (23) . It has been shown that overall WLSMV-based model fit statistics are not sensitive enough to identify potential violations of local independence (24) that can result in biased parameter estimates. To identify potential violations of local independence, the solution from the multigroup analysis was examined using the modification indices (MI) and the expected parameter change (EPC) parameters. The MIs were used to identify potential correlated residual errors that should be included in the model; a cut-off value of 10 was used as MIs have been shown to increase the risk of type 1 errors with large samples (25) . The EPC estimates the expected value of a fixed parameter if it was a freely estimated parameter in the model. The EPC for the residual correlations (which is analogous to Yen's Q 3 ) (26) was inspected, and values >0.20 would be indicative of local independence violations (27) . Following the guidance of Saris, Satorra and van der Veld (28), MIs and EPCs were interpreted in combination.
Finally, the diagnostic groups (no diagnosis, PTSD and CPTSD) identified by the optimized ITQ were compared in relation to their mean levels of lifetime interpersonal trauma using a one-way between-group analysis of variance (ANOVA). The Tukey HSD test was used for post hoc pairwise comparisons, and overall effect sizes were calculated using eta-squared (g 2 Table 1 reports the fit statistics for the IRT models of the PTSD and DSO items in both samples. The BIC value was lower for the 1-parameter model compared to the 2-parameter model in each case, indicating that the items were equivalent in discriminatory power, except for the DSO model based on the data from the community sample. Tables 2 and 3 report the endorsement rates and IRT parameters for the PTSD and DSO items in both samples. The endorsement rates for the two commonly used re-experiencing items (RE1 and RE2) were slightly lower than the endorsement rates for the avoidance and sense of threat items. However, neither item possessed excessively high (RE7) or low (RE4) endorsement rates. Furthermore, RE1 and RE2 produced satisfactory discrimination and difficulty parameters, and as such, there was no evidence to indicate the need to replace either item. Therefore, RE1 and RE2 were selected for inclusion in the optimized ITQ alongside AV1, AV2, TH1 and TH2.
The Affective Dysregulation items were inspected in order to select one 'hyperactivation' item (AD1-AD5) and one 'deactivation' item (AD6-AD9). The threshold/difficulty parameters of AD4, AD5, AD8 and AD9 were deemed to be excessively high relative to the other items within these clusters and were consequently rejected. The remaining items performed similarly in both samples; however, AD2 (hyperactivation) and AD6 (deactivation) showed the highest discrimination parameters in the community sample and satisfactory endorsement rates in the clinical sample and were judged to possess good clinical relevance. Therefore, AD2 and AD6 were selected to represent the Affective Dysregulation cluster. With respect to the Negative Self-Concept items, the endorsement rate for NSC4 was considered excessively high relative to the other items in this cluster and was therefore rejected. NSC1-NSC3 performed similarly across both samples, and as such, any two of these three items could have been selected. NSC1 and NSC2 have been consistently used to represent this symptom cluster in prior studies (19) , both items are very simply worded, and both items were judged to possess good clinical relevance. Therefore, NSC1 and NSC2 were selected to represent the Negative Self-Concept cluster.
With respect to the Disturbances in Relationships cluster, DR3 was deemed to possess excessively low discrimination and excessively high difficulty parameters relative to the other items in this cluster and was consequently rejected. Therefore, DR1 and DR2 were selected to represent the Disturbances in Relationships cluster. The 12-item, optimized version of the ITQ is presented in Appendix 2. The CFA results of the optimized ITQ are presented in Table 4 . The first-and second-order models fitted the data from the community and clinical samples extremely well. The CFI, TLI and RMSEA values all suggested excellent model fit for the first-and second-order models within both samples. The only exception was the chi-square test; however, this should not lead to model rejection as the power of the chisquare is positively related to sample size and tends to reject models based on large sample sizes (30) .
The model with configural invariance had acceptable model fit. There were no MIs >10, and the largest residual correlation EPC was À0.09 (for AD1 and DR2). The model with scalar invariance also fitted the data, but was a significantly poorer fit than the configural invariance model according to the DIFFTEST (Dv 2 = 13.97, Ddf = 6, P = 0.030) although the differences in the CFI/TLI and the RMSEA were very small. The only model parameter with a MI >10 was for the residual correlation between DR1 and AD2 (MI = 10.20); however, the associated EPC was À0.11 indicating that including this correlated residual would be unlikely to significantly bias the model parameters. The factor means for the clinical group were all statistically significant indicating, as expected, significantly higher levels of PTSD and DSO for this group. Based on these analyses, it can be concluded that the optimized ITQ performs equally well for the clinical and community groups as there is no evidence of differential item functioning. AD, affective dysregulation; Av, avoidance; DR, disturbances in relationships; DSO, Disturbances in Self-Organization; NSC, negative self-concept; PTSD, post-traumatic stress disorder; Re, re-experiencing in the here and now; SE, standard error; TH, sense of threat. , chi-square; CFI, comparative fit indices; df, degrees of freedom; P, statistical significance; RMSEA (90% CI), root mean square of approximation (90% confidence intervals); TLI, Tucker-Lewis Index.
The ICD-11 PTSD and CPTSD diagnostic rates are also presented in Table 4 . In total, 18.3% (n = 192) of the community sample met the criteria for a diagnosis of either PTSD or CPTSD. More specifically, 5.3% (n = 56) met the criteria for a PTSD diagnosis and 12.9% (n = 136) met the criteria for a CPTSD diagnosis. Relative to the diagnostic algorithm for the preliminary version of the ITQ, the optimized ITQ slightly increased the number of CPTSD cases (12.9% vs. 10.6%).
Among the clinical sample, 75.7% (n = 187) met the criteria for a diagnosis of either PTSD or CPTSD, with 14.6% (n = 36) meeting the criteria for a PTSD diagnosis and 61.1% (n = 151) meeting the criteria for a CPTSD diagnosis. Consistent with the community sample results, the optimized ITQ produced slightly more CPTSD cases compared to the diagnostic algorithm for the preliminary version (61.1% vs. 56.3%).
The results of the one-way between-group ANOVA tests are reported in Table 5 . There were significant differences in the mean number of lifetime interpersonal traumas across the diagnostic groups [(i) no diagnosis, (ii) PTSD diagnosis and (iii) CPTSD diagnosis] in the community [F(2, 1048) = 12.89, P < 0.001, g 2 = 0.02] and clinical [F(2, 244) = 10.73, P < .001, g 2 = 0.08] samples. Post hoc comparisons using the Tukey HSD test indicated that for both samples, those with a CPTSD diagnosis experienced significantly more interpersonal traumas than those with no diagnosis. Additionally, for the clinical sample, those with a CPTSD diagnosis experienced significantly more interpersonal traumas than those with a PTSD diagnosis.
Discussion
The primary aim of this study was to finalize the development of the ITQ so that the ICD-11 narrative descriptions of PTSD and CPTSD could be effectively operationalized for research and clinical purposes. This involved selecting a final set of 12 symptom indicators for that best represented the symptom clusters of PTSD (re-experiencing, avoidance and sense of threat) and DSO (affective dysregulation, negative self-concept and disturbances in relationships). In line with the WHO's organizing principles for the ICD-11 (2, 6) , the optimized ITQ represents a self-report diagnostic measure of PTSD and CPTSD which captures a limited but core set of symptoms using simply worded items which facilitate translation and thus maximize international applicability. Furthermore, the ITQ includes a simple and quick diagnostic algorithm which maximizes clinical (and research) utility. Importantly, consistent with the WHO principles of open science, the ITQ is made freely available in the public domain to all interested parties. It is our hope that researchers and clinicians from around the world will now begin to routinely use this measure of ICD-11 PTSD and CPTSD so as to continue to develop the evidence base not only for the scale's psychometric properties, but more importantly, to advance knowledge regarding the nature, predictors, course, treatment and outcomes of PTSD and CPTSD.
In the community sample, approximately one-in-five people (18.3%) met the criteria for a diagnosis of PTSD or CPTSD, while three-in-four people (75.7%) in the clinical sample met the criteria for a diagnosis of PTSD or CPTSD. In both samples, the prevalence of CPTSD was higher than PTSD, and although this is expected in populations who have been multiply traumatized (11) , it is important that future research tests the hypothesis that '. . . community rates of PTSD are higher than CPTSD while the reverse relationship obtains in trauma specialty clinics' (8) . A complicating factor in testing this hypothesis is that evidence from nationally representative surveys has shown that exposure to multiple traumas can be as common, and often more common, than single exposure. Scott et al. (31) showed that using a standardized assessment of lifetime traumatic event exposure across 14 countries, multiple rather than single exposure was more common. Given that current and past findings (18) have shown that multiple trauma exposure can be more strongly associated with CPTSD than PTSD, it may be that the prevalence of CPTSD is also higher in the general population. This remains to be determined; however, the availability of the optimized ITQ now permits this work to be undertaken.
The psychometric and diagnostic results for the optimized ITQ were encouraging. The CFA , eta-squared (0.01-0.05 = small effect, 0.06-0.13 = medium effect, ≥0.14 = large effect); M, mean; SD, standard deviation; *p < 0.001; models have two degrees of freedom; lifetime interpersonal trauma ranges from 0 to 7.
results were consistent with prior findings based on the preliminary-stage version of the ITQ (8, 9) and showed that the latent structure of the 12-item version of the ITQ effectively captures the distinction between PTSD and DSO symptomatology. The multigroup IRT results showed that the ITQ performed equally well within the community and clinical samples indicating that the scale is appropriate for use in both populations. The newly applied diagnostic algorithm for the optimized ITQ identified an identical number of people qualifying for a diagnosis of PTSD or CPTSD to the preliminary-stage diagnostic algorithm; however, despite the removal of 12 test items from the DSO cluster, the 12-item ITQ identified a slightly higher number of CPTSD cases. Additionally, and in line with previous results (19) , individuals who met the criteria for CPTSD based on this new diagnostic algorithm had the highest levels of lifetime interpersonal trauma. This difference was evident in the community and clinical samples; however, the effect was stronger within the clinical sample.
This study had some limitations. First, although the community sample was drawn from a nationally representative panel, it cannot be concluded that the trauma-exposed participant sample itself was nationally representative. Second, the participants in the clinical sample were recruited from centres that provide psychological treatment for trauma exposure and so will not be representative of the help-seeking population in general. Third, these analyses were based on samples drawn from the UK, and, therefore, the generalizability of the current findings to (especially) non-English speaking countries is unknown.
In conclusion, the ITQ is the first instrument designed to capture the ICD-11 PTSD and CPTSD diagnoses. To date, several studies indicated that the preliminary-stage version of the ITQ was a reliable and valid measure of PTSD (10, 11) and DSO symptoms (31) . This study represents the final development phase in which 12 items have been selected using IRT models based on a trauma-exposed community and clinical sample from the UK population. The findings of the current study indicate that the optimized ITQ, which is now freely available in the public domain, is a valid measure of the ICD-11 PTSD and CPTSD symptoms. Further research is now necessary in order to estimate prevalence rates of PTSD and CPTSD internationally and to identify risk factors for each disorder. The availability of the ITQ will ideally stimulate this important work.
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